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ey n3yyenus npeamera:
OcBoeHne 3HaHMM O XMMHYECKOW COCTAaBJAIOIIECH €CTECTBEHHOHAYYHOW KapTUHBI
MUpa, BOKHEUIINX XUMUYECKUX IMOHATHSAX, 3aKOHAX U TEOPUSX.
OBnaneHue yMEHMSIMHM [PUMEHATh IOJyUYEHHBIE 3HAHUS I OOBACHEHUS
Pa3HOOOPA3HBIX XMMHUYECKUX SIBIICHUN U CBOWCTB BEIIECTB, OLEHKU POJIM XUMHUU B
Pa3BUTHHU COBPEMEHHBIX TEXHOJIOTMH U IOJYyYEHUH HOBBIX MAaTEpPUAJIOB.
Pa3BuTHe 1NO3HABaTENIbHBIX HWHTEPECOB U HUHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH B
MPOIECCE CAMOCTOATEIBHOTO MPHUOOPETEHUSI XMMUYECKUX 3HAHUH C UCIIOJIb30BAaHUEM
pa3IMYHBIX UCTOYHUKOB HHPOPMAIINH, B TOM YUCIIE KOMIBIOTEPHBIX.
Bocnuranne yOeXIE€HHOCTH B NMO3UTUBHOM POJM XUMHUU B KH3HU COBPEMEHHOIO
o011ecTBa, HEOOXOJUMOCTH XUMHUECKH IPaMOTHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO
Y OKPY’KAIOIIEH cpeae.
[IppuMeHeHne TOJIyYEHHBIX 3HAHUW W YMEHH i1 O€30MacCHOrO HCIOJIb30BaHUS
BELIECTB U MaTEpUaJIOB B OBITY, CEJICKOM XO3SHCTBE M Ha NPOU3BOJCTBE, PEIICHUS
IIPAKTUYECKUX 3aJa4y B [IOBCEJHEBHOW IKU3HHM, MPEIYIPEXKIACHUSA SBIICHUM,
HAHOCAILMX BpEJl 310POBBIO YEJIOBEKA U OKPYKAIOLLEH Cpele.

3amavun:
Bocrnuranue yO0exaEHHOCTH B MO3UTHUBHOW POJM XUMHUU B JKU3HU COBPEMEHHOIO
o0miecTBa, HEOOXOJUMOCTH XUMHUYECKHU IPaMOTHOIO OTHOIIEHUSI K CBOEMY 3/J0POBBIO
Y OKpY>Karollen cpene
[TogroroBka K CO3HATEIBLHOMY BBIOOPY Mpodeccuu B COOTBETCTBUU C JIMUHBIMU
CIIOCOOHOCTSIMU U TTOTPEOHOCTSIMU OOIIIECTBA.
DopMHUPOBAaHUIO YMEHHS O0paIIaThCs ¢ XMMHYECKUMHU BEIIECTBAMH, MPOCTEHIINMU
npubopamMu, OOOpYyJIOBaHMEM, COOJIIOAaTh TMpaBWJIa TEXHUKH OE30MaCHOCTH,
(UKCUPOBATH PE3YNbTATHI OMBITOB, AEJIaTh 000OIICHUS.

Ilnanupyembie pe3yJbTaThbl OCBOCHUSA Y4e0OHOI0 npeamera (Kypca)
TpebGoBaHUs K YPOBHIO ITOATOTOBKY ydamuxcs 8 Kiacca
Y4uammuecsi 10/ZKHbI 3HATD:

® OCHOBHbIe (HOPMBI CYIIIECTBOBAHHUS XHMHUYECKOTO JJiIeMEHTa (CBOOOIHBIC
aTOMBI, POCTHIE U CJIOKHBIC BEILIECTBA);

® OCHOBHBIC CBCJACHHA O CTPOCHHMHM aTOMOB OJJICMCHTOB MaAJbIX IICPUOOOB,
OCHOBHBIC BHJbI XUMHUYCCKHNX CB)I3€I>1;

¢ THUIIBI KPHUCTAJNIMYCCKOI'O PABHOBCCH:A, THUIIOJIOTHIO XHMMHUYCCKHX peaKuHﬁ 10
PpAa3JIMYHBIM IIPpU3HAKAM; CYIIHOCTb BHGKTPOHHTHLIeCKOﬁ AUCCOAaIm,

® Ha3BaHHC, COCTaB, Knaccn(bm(aum{ U CBOMCTBA Ba)XXHEUIIMX KJIACCOB
HCOPraHN4YCCKHUX COGI[I/IHGHI/Iﬁ B CBCTC TCOPpUHU BHGKTpOHHTquCKOﬁ
JUucconurany 1 IMMO3uuN OKUCIICHUA — BOCCTAHOBJICHH .

Yuamuecs 10KHBI YMETb:



a) NPUMEHSTH CIECAYIOIIME MOHATHS: XWMHYECKHI 3JEMEHT, aTOM, HW30TOIbI,
VOHBI MOJIEKYJIBI; IPOCTOE M CJIOYKHOE BEIIECTBO; AJUIOTPONMS; OTHOCHUTEIIbHAS
aTOMHAasT W MOJIEKYJSIDHBIE MAacChl, KOJIMYECTBO BEIECTBA, MOJIIpHAs Macca,
MOJIIpHBIA  00BEM, 4YHMCIIO ABOTrajapo, AJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb
OKHUCJICHUS, BaJICHTHOCTb, OKHCIMTEIBHO — BOCCTAaHOBUTEJBHBIM  IPOLECC;
XUMHUYECKasi CBA3b, €€ BHUABl M PA3HOBHJIHOCTH; XHMMHMUYECKas peakuus U e€
KJIaCCU(UKALUS; ANEKTPOIUTHYECKAS AUCCOLUAIINS, TUAPATALUS MOJIEKYJ U MOHOB;
WOHBI, WX KIacCHU(UKalMsi M CBOICTBA; 3JIEKTPOXUMUYECKUN ps HaMpsLKEHUN
METaJUIOB;

0) pa3bIICHUTH CMBICT XUMHUYECKUX (GOPMYIT U ypaBHEHUH; OOBSICHUTH JACHCTBUS
W3YYEHHBIX 3aKOHOMEPHOCTEH (COXpaHEHHUS MAacCChl BELIECTB NPU XUMHYECKUX
peaKkilMsX); ONPEAeNATh CTENEeHb OKUCICHUS aTOMOB XUMHUYECKUX 3JIEMEHTOB IO
dbopmynam UX COEIUHEHUMN; COCTaBJIATh YPABHEHUS PEaKIUi, ONPEAENsITh UX BUI U
XapaKTepU30BaTh OKHUCIUTEIBHO — BOCCTAHOBHUTEIBHBIE PEAKIINH, ONPEACNATH IO
COCTaBy (XMMHUYECKUM (hopMyJiaM) IPUHAIICKHOCTh BEIIECTB K PA3IMYHBIM KilaccaM
COCIMHEHUI W XapaKTepU30BaThb XMMHUUYECKHE CBOWCTBA, B TOM YHUCJIE U B CBETE
TEOPUHU DIEKTPOIUTUYECKOM AUCCOIMAIIMU;, YCTaHABIMBATh T'E€HETUYECKYIO CBS3b
MEXJly KJIacCaMM HEOPraHMYECKUX COCAMHEHUU W 3aBUCUMOCTh MEXKIY COCTaBOM
BEILIECTBA €r0 CBOWCTBAMHY;

B) oOpamatecs C Ja0OpaTOPHBIMH OOOPYJIOBaHMUSIMH; COOJIOMATh IIpaBHIIA
TEXHUKU O€30MacHOCTH; IMPOBOJUTH MPOCTHIE XMMHUYECKHE OIBITHI; HAOIIOJaTh 3a
XUMUYECKAMH TIPoIieccaMu i 0hOPMIISITh pe3yIbTaThl HAOIOICHUH;

I) MPOU3BOAUTH PACUETHl IO XHUMHYECKUM (opMyjaM U YpPaBHEHUSM C
UCIIOJIb30BaHUEM U3YyUYECHHBIX ITOHATHM.

TpeGoBanwmst K YpOBHIO MMOATOTOBKH yJamuxcs 9 kiacca.

[Ipy wW3yyeHMM XUMHUM B OCHOBHOM 1IKojie oOecrneunBaeTcsl JOCTHXKEHHUE
JIMYHOCTHBIX, METAPEAMETHBIX U IPEAMETHBIX PE3YJIbTATOB.

JINYHOCTHBIE:

. B LIEHHOCTHO-OPUEHTAILIMOHHON c(epe — 4YyBCTBO TOPAOCTU 32 POCCHICKYIO
XAMHUYECKYI0 HAYKYy, TYMaHNU3M, OTHOLLIEHUE K TPYAY, LEICYCTPEMIICHHOCTb;

. dbopmMupoBaHre IIEHHOCTH 370POBOr0 U 0€30MacHOTO 00pa3a >KU3HHU; YCBOCHHE
npaBuil  WHAUBUAYATbHOTO U KOJJIEKTUBHOTO O€30MacHOTO  TOBEJCHUS B
YPE3BBIYANHBIX CUTYAIHUSIX, YTPOXKAIOIINX KU3HU U 3JI0POBBIO JIFO/ICH;

. B TPYIOBOH cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JajbHEHIIel
o0pa3oBaTeIbHON TPACKTOPHH;

. B TI03HABATENIbHON (KOTHUTHBHOM, WHTEICKTyalbHOH) chepe — yMeHue
YIPaBJISITh CBOEH MMO3HABATEIBHOM IE€ATEIBHOCTHIO.

. (GbopMHpOBaHHWE OCHOB  SKOJOTMYECKOM  KYJIbTYpbl, COOTBETCTBYIOIICH
COBPEMEHHOMY  YPOBHIO  DJKOJIOTUYECKOI'O  MBIIUIEHUs, pPa3BUTHE  OIIbITa



HKOJIOTUYECKH OPUEHTUPOBAHHOM pe(IEKCUBHO-OIEHOYHOW U  MPaKTUYECKOU
JEATEIBHOCTH B )KU3HEHHBIX CUTYalHsIX;

MeranpenmeTHsle:

. YMEHHE CaMOCTOSATENIbHO OMNPENENsATh IEIU CBOEro OOy4YeHUs, CTaBUTh U
dbopmyaupoBaTh sl ceOst HOBBIE 3a7aun B yué0e M MO3HABATEIBHOUW JIEATeILHOCTH,
pa3BUBaTh MOTUBBI U UHTEPECHI CBOEH MMO3HABATEIIHLHOM JIESITEILHOCTH;

. YMEHHE CaMOCTOSITENIbHO TUIAHUPOBATh IIyTU JTOCTH)KEHUS LIeJIeH, B TOM YHUCIIE
aJlbTepHATUBHbBIC, OCO3HAHHO BBIOMpPATh Hanbosee 3P(EeKTUBHBIE CIIOCOOBI PEIICHUS
y4€OHBIX U IM03HABATEIbHBIX 3a/1a4;

. YMEHHUE COOTHOCHUTh CBOU JICHCTBUS C IUIAHUPYEMBIMU pe3yJIbTaTaMu,
OCYILECTBIJISITh KOHTPOJIb CBOEH AECSATEIBHOCTH B MPOLECCE TOCTUKEHUS pE3yJbTaTa,
OTPEENATh CIIOCOObI JEHCTBUN B paMKaX MPEJIOKEHHBIX YCIOBUN U TpeOOBAHMM,
KOPPEKTUPOBATH CBOU JCHUCTBUSA B COOTBETCTBUM C U3MEHSIIOLICHCS CUTyallue;

. YMEHHE  OLIEHUBAaTh MPAaBWIbHOCTh  BBIMOJHEHUS  YyuyeOHOM  3ajauu,
COOCTBEHHbBIE BOBMOXHOCTH €€ PEIICHMUS;

. BJIQJICHUE OCHOBAMHU CAaMOKOHTPOJSI, CAMOOLEHKH, MPHUHATUSA PEUICHUN U
OCYUIECTBJIEHHUSI OCO3HAHHOTO BHIOOPA B YUEOHOW M NTO3HABATEIILHON AESTENbHOCTH;

. YMEHUE OINpeAeNsITh MOHATUSA, CO3/JaBaTh OO0OOLIEHUS, YCTaHABJIMBAThH
aHaAJIOrUH, KIACCU(PUIIMPOBATh, CAMOCTOATEILHO BHIOMpATh OCHOBAHUS U KPUTEPHUH
JUIsL  KJIacCU(PUKalMK, YCTAaHaBIMBAaTh MPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
JIOTUYECKOE PACCYXIEHUE, YMO3aKIOYeHUue (MHAYKTHUBHOE, JEIyKTUBHOE WU IIO
aHaJIOTWU) U JIeNaTh BBIBOJIbI,

® YMCHHUC CO3aaBaTh, IIPUMCHATL U HpGO6p330BI>IBaTI) 3HAaKHW 1 CHUMBOJIBI, MOOCIN
N CXCMBI JJIA PCIICHUA y‘l€6HBIX H ITO3HABAaTCIbHBIX 3a1a4,

. YMEHUE OpraHU30BbIBATH Y4YEOHOE COTPYAHMYECTBO U  COBMECTHYIO
NEeSATEIbHOCTh C YUYUTEJIEM U CBEPCTHHKAaMU; pabOTaTh WHIWBHUIYAIbHO U B TPYIIIE:
HaxXOoAUTh OOIlee peuieHre W pa3peliaTb KOH(IMKTBI Ha OCHOBE COTJIACOBAHUS
MO3UIIUN U Y4€Ta UHTEPECOB; (HOPMYIUPOBaATh, APTYMEHTUPOBATh U OTCTABATh CBOE
MHEHHUE;

. YMEHHUE OCO3HAHHO WCHOJIb30BaTh PEYEBBIE CPEACTBA B COOTBETCTBUM C
3a/1aueil KOMMYHUKAIIUU JIJI1 BBIPAKEHUS CBOUX UYBCTB, MBICIICH UM MOTPEOHOCTEH;
IJIAHUPOBAHMS M PETYJISALIMU CBOEH ACSATEIbHOCTH; BIAJCHUE YCTHOU M MUChbMEHHOU
PEYbI0, MOHOJIOTUYECKON KOHTEKCTHOU PEUbIO;

. dbopMupoBaHHEe M pPa3BUTHE KOMIICTCHTHOCTH B 00JacTH HCIOJIB30BaHMS
WH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

. (dopMHpOBaHUE U PA3BUTHE IKOJOTHUUYECKOTO MBIILIEHUS, YMEHUE MPUMEHSTh
€ro B  II03HABAaTEIbHOW, KOMMYHUKATUBHOM, COLMAJIBHOM  IIPaKTUKE U
poheCCHOHAIBHOM OPUEHTAIIUH.



[IpeameTHBbIE:
1.B nmo3naBarensHOI cdepe:

® AaBaTb ONPCACICHHA M3YUYCHHBIX MOHATHH: «XUMUYSCKUMN JIEMCHT», «aTOM»,
«HOH», «KMOJICKYJIa», KIIPOCTBIC U CJIOKHBIC BCHICCTBA», «BCUICCTBO», «KXUMHUUCCKAA
(bOpMy.]'Ia», «OTHOCHUTCJIbHAsA aTOMHaA MaccCa», <«OTHOCHUTCIIbHAA MOJICKYJIApHAasi
Macca», <«BAJICHTHOCTL», «CTCIICHb OKHCIICHUA)», «KPUCTAJIMYCCKAsA PCIICTKA»,
«KOKCHUABD», «KHCIOTBI», «OCHOBAHUA», «COJHN», «aM(i)OTepHOCTI)», «MHOUKATOP»,
((HCpI/IOI[I/ILIeCKI/Iﬁ 3aKOH», «IICPpHOAUYCCKAsA Ta6J'II/IHa>), «M30TOIIbD», «XHUMHUYCCKAA
CBA3b», «OIJICKTPOOTPHULATCIIBHOCTL», «XHUMHYCCKAA  PpPCaKOuA», «XHMHYCCKOC
YPaBHCHHUC), «'CHCTHUYCCKAasA CBs3b», «OKHCJICHHUC), «BOCCTAaHOBJICHHC),
«QJICKTPOJIUTUICCKAA JUCCOLHUALNA», KCKOPOCTDH XUMHUYECKOMN pCaKunm»

® OIrMcCaTb ACMOHCTPAIMOHHBIC WM CaMOCTOATCIBbHO IIPOBCACHHLIC XHUMHUUYCCKUC
OKCIICPUMCHTHI,
° OIIMCBIBATL M PA3/IM4aTh H3YUYCHHBLIC KJIACChbl HCOPIraHHMYCCKHX COGHHHGHHﬁ,

IMPOCTBIC N CJIOKHBIC BEHICCTBA, XUMHUUYCCKUC PCAKIIUM;
° KHaCCH(bHHPIpOBaTB HN3y4YCHHBIC O00BEKTHI U SABJICHUA,

. JieJ1aTh BBIBOJBI U YMO3AKIIIOUEHUS U3 HAOJIOJICHUN, U3YUYEHHBIX XUMUYECKUX
3aKOHOMEPHOCTEM, IPOTHO3UPOBATh CBOMCTBA HEU3YYEHHBIX BEILECTB 110 aHAJIOTUU
CO CBOMCTBAMM U3YUYECHHBIX;

. CTPYKTYPUpPOBATh M3YyYEHHBIH MaTepuall U XUMHUYECKYI0 HH(POPMAIIHIO,
NOJIyYCHHYIO U3 APYTHX HCTOYHHUKOB;

. MOJENUPOBaTh CTPOEHUE AaTOMOB JJIEMEHTOB 1-3 TmepuodoB, CTPOCHUE
MIPOCTHIX MOJICKYJT;

2.B 1IeHHOCTHO — OpUEHTAIMOHHOM cdepe:

. aHAJIM3UPOBATh W OIICHUBATH MOCIIEJCTBUSA ISl OKPYKAIOIIEH cpeabl OBITOBOM
Y TIPOU3BOJICTBEHHOM AESTEILHOCTH YEJIOBEKA, CBA3aHHOM C epepaboTKOM BEIIECTB;

3. B tpynosoii chepe:
. MIPOBOMTH XUMHUYECKHH SKCIICPUMECHT;
4. B cepe 6e30macHOCTH KU3HEACATSILHOCTH:

. OKa3bIBaTh MEPBYIO MOMOIb MPU OTPABJICHUSX, 0KOTaX M APYTUX TpaBMax,
CBSI3aHHBIX C BEIIECCTBAMU U J1aOOPATOPHBIM 00OPYI0BAHUEM.

1. Conepxanmne yueOHOro nmpeamera.

Brenenne. OOmias xapakTepuUCTUKa XUMHYECKUX DJIEMEHTOB M XUMUUYECKUX
pEaKiuu. [lepuomnueckuii 3akoH u llepuomgmueckas cucreMa XUMHYECKUX
sanemenToB /. U.Menneneea (10 u)



XapakTepucTrUKa dJEMEHTa II0 €ro IMojoKeHuto B llepuonnueckon cucreme
xumuueckux syemeHToB . 1. MenaeneeBa. CBOMCTBA OKCUJIOB, KUCJIOT, OCHOBAaHUM
U COJIEM B CBETE TEOPUU OIJIEKTPOJIUTHYECKONW JUCCOLMALNA W OKHUCICHHUS-
BocCTaHOBJeHUs. [loHsATHE O  TepeXOogHBIX  AeMeHTaX. AMQOTEPHOCTb.
['eneTnueckut  psAx  nepexogHoro  aneMeHTta. llepuomnyeckuii  3aKOH U
[Tepuomuueckas cucrteMa xumuueckux siuemeHToB J[. M. MenaeneeBa. Xumuueckas
OpraHu3anys XUBOW M HEKHUBOW MPUPOJbl. XHUMUYECKHI COCTaB fpa, MAHTHUU U
36MHOW KOpbl. XMMHUUYECKHE BJIEMEHTHI B KIJIETKAX >KUBBIX OpPraHu3MOB. Makpo- u
MUKpOdieMeHThl. O000IIeHNe CBeIeHUH 0 XUMHUUYeCKnX peaknusx. Knaccudukarms
XAMHUYECKUX PEAKIHN MO PA3JIWYHBIM MTPU3HAKAM: «UUCJIO U COCTaB PEAarupyrommx 1
00pa3yIomuXCcsi BEIIECTB», «TEIIOBOM 3(PGEKT», «HANpaBICHUE», «HU3MCHCHUE
CTETICHEH OKHCIICHHUS AJIEMEHTOB, 0Opa3yIOINX Pearupyromne BemecTBay, «haszay,
«HUCIIOJB30BaHUE Kartanu3zaTopa». [IOHATHE O CKOpOCTM XHMMHUYECKOW PEaKIUH.
@akTOphbl, BIUAIOLIIME HA CKOPOCTh XUMHUECKUX peakuui. KatanuzaTopsl u KaTanus.
NHrubutopsl. AHTHOKCUIAHTHI.

JleMoHCTpauuu.

Paznmuunbie ¢opmer Tabnunel [. 1. Menneneea. Monienu aToMOB 3JIEMEHTOB
1—3-ro mnepuosoB. Mojenb CTpOCHHS 3€MHOTO Imapa (MONepeyHBI paspes).
3aBUCHUMOCTh CKOPOCTH XMUMHYECKOM pEeaklMK OT MPUPOJIbI PEArUPYIOIINX BEIIECTB.
3aBUCHUMOCTh CKOPOCTM XHUMHUYECKOM pEaKIUU OT KOHIICHTPALMU PEarupyrommx
BEIIECTB. 3aBUCHUMOCTh  CKOPOCTHM XUMHUYECKOW pEakKuuu OT  IUIOLAIu
COMPUKOCHOBEHUSI PEAarupyrolIuX BEIIECTB («KUMSIIUN CIIoH»). 3aBUCUMOCTD
CKOPOCTH XHMMHYECKOW PEaKIUH OT TEMIIEPATYpPhl pPEArupyrONIMX BEIIECTB.
['oMOreHHsli ¥  rereporeHHbli  Katanusbl.  DepMEHTaTUBHBIA  KATAJIN3.
NurubupoBanue.

JlaGopaTopHBIE OTBITHI.

1. Tlonmydyenume THApPOKCHAA [IMHKA W HCCIEIOBAHHE €ro  CBOMCTB.
2.MopaenupoBanue noctpoeHus: llepuoguyeckoil CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB
. . Menpaeneesa. 3. 3aMelieHne Kene3oM Meau B pacTBope cyibdara meau (II). 4.
3aBUCHUMOCTh CKOPOCTHM XMMHUYECKON PEaKIMU OT MPUPOJIbI PEArupyoIINX BELIECTB
Ha pUMEpPe B3aUMOAEHUCTBHUS KUCIIOT C METAJIJIAMU.

5. 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW peaKUuh OT KOHIIEHTpaluu
pearupyrommx BEIIECTB HA MPUMEPE B3aMMOJICUCTBHUS IIUHKA C COJITHOM KHCJIOTOM
Pa3JINYHON KOHLICHTPALIUH.

6. 3aBUCHMOCTb CKOPOCTM  XHMMHMYECKOM  peakuud OT  IUIOLIAIu
CONPUKOCHOBEHMS PEArMPYIOIINX BEMIECTB. 7. MOIENMMPOBAaHUE «KUIISAILIETO CHOSI». 8.
3aBUCUMOCTh CKOPOCTHM XHWMHYECKOM PEaKIUH OT TEMIEPaTypbl pearupyrommx
BEILIECTB Ha NpuMmepe B3aumojenctBus okcuaa menu (II) ¢ pacTtBopoM cepHOi
KUCJIOTBl pa3jIMyHOM TeMmmeparypbl. 9. Pasmoxenwe mnepokcujga BOAOpOAa C
nomombio okcuga mapranna (IV) wm karamasel. 10. OOHapykeHHe Karaniasbl B
HEKOTOPBIX MHUIIEBBIX Mpoaykrax. 11. MHrubmpoBanue B3auMMOJEHCTBUS KUCIOT C
METaJUIAMU YPOTPOIIMHOM.

[IpeameTHBIC pE3yNbTaThl OOYICHUS

Yyanmiics 10KEH YMETB:



HCIIOJIB30BaTh MPHU XAPAKTEPUCTUKE MPEBPAIICHU BEIIECTB MOHSITHS:
«XUMHYECKAsl PEAKLUA», «PEAKIUM COCIHHECHUS», «PEAKLUUU Pa3IOKCHU,
«peakuuu OOMEHa», «peakUUu 3aMEIECHUs», «PeaKkUUu HeUTpanu3alumny,
«OK30TEPMHUYECKHE  PEAKIUN», «IHIOTEPMUUYECKHE  pEaKUuu», «0oOpaTUMbIe
peakuum»,  «HEoOpaTHMblEe  peakUun»,  «OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuun», «rOMOTCHHBIE PEaKLUW», «TE€TEPOTrECHHBIE PEAKLUN», «KATAIATHYECKHUE
peakuum», «HEKATATUTUYECKUE pPEAKIUW», «TEIIOBOM A(PQPEKT XUMHUYECKOU
peakum», «CKOPOCTh XUMHYECKOU PEAKLINNY, «KAaTAIH3aTOP»;

XapaKkTepu30BaTh XUMUYECKHE DJIEeMEHThl |—3-r0 MepuojoB MO HX
oJI0KeHMI0 B [lepnonnueckon cucreme xumnueckux 3iemenToB [1. . Menneneena:
XUMUYECKAA  3HAK, TMOPSAKOBBIA  HOMEp, MEepUoi, TIpylmna, M[OATrpymna,
OTHOCUTEJIbHAs aTOMHAs Macca, CTPOCHHE aroMa (3apsl SApa, YUCIO MPOTOHOB U
HEHUTPOHOB B sjipe, OO0IIee YHUCIO 3JIEKTPOHOB, pACIpeNesieHHE 3JIEKTPOHOB IO
AJIEKTPOHHBIM CJIOSIM, IIPOCTOE BEIECTBO, (POpMyna, Ha3BaHME W THII BBICIIETO
OKCHJIa U TUJPOKCU/A, JIETYUETr0 BOJIOPOJAHOTO COEUHEHMS (111 HEMETAIIIOB));

XapaKTepu30BaTh OOILIME XUMHUYECKHE CBOICTBAa aM(OTEpHBIX OKCHUIOB U
TUJAPOKCUJIOB; IPUBOAUTH IPUMEPHI PEAKLMI, MOATBEPKAAOIIMX XUMHUYECKHUE
CBOMCTBA aM(POTEPHBIX OKCUI0B U TUIPOKCUIOB;

JaBaTh XapaKTEPUCTUKY XUMUYECKHUX PEAKIMI 10 YUCILy U COCTaBY MCXOAHBIX
BEUIECTB U NPOAYKTOB pEaKLUU; TEIUIOBOMY 3(PQeKTy; HampaBICHUIO MPOTEKaHUs
peaklUM; U3MEHEHUIO CTENEHEW OKHUCIEHUS AJIEMEHTOB; arperaTHOMY COCTOSHHUIO
UCXOJIHBIX BEILIECTB; YYaCTHIO KaTajln3aTopa;

OOBSACHATh U MPHUBOJUTH NPHUMEPHI BIHUSIHUS HEKOTOPBIX (PaKTOPOB (IpHpoaa
pearupyronmx BELIECTB, KOHILIEHTpalus BEIIECTB, JaBJICHUE, TeMIeparypa,
KaTaJn3aTop, MOBEPXHOCTh CONPUKOCHOBEHHUS PEArupyoIINX BEIIECTB) HA CKOPOCTh
XAMHUYECKUX PEAKIUN;

HaOMIOJaTh M ONMCHIBATH YPABHEHMsI peakUuid MEXIy BeLIeCTBaMH C
MIOMOILBIO €CTECTBEHHOT'O (PYCCKOTO WJIM POJIHOIO) S3bIKA U A3bIKA XUMHH;

OPOBOJUTH OMBITHI, MOATBEPXKAAOIINE XMUMHUYECKHE CBOMCTBA amM(pOTEpPHBIX
OKCUZOB M THUAPOKCHUJIOB; 3aBUCHMOCTb CKOPOCTH XUMHUYECKOHM pEAKUUU OT
pa3inuuHbIX (HaKTOpOB (IPHUpOJAa pearupyroluX BEIIEeCTB, KOHIEHTpPALUsl BELIECTB,
NABJIEHUE,  TEMIleparypa,  KaTaju3arop,  IOBEPXHOCTb  CONPUKOCHOBEHHSI
pearupyronmx BEUEeCTB).

MeranpeaMeTHbIe Pe3ybTaThl 00yUeHUS

VYyanmiica T0MKEH YMETB:

onpenensaTh Ueldb Y4YEOHOM JEeATENTbHOCTH C TIOMOUIBI0 YUHUTENId H
CaMOCTOATENIbHO, UCKATh CPEJICTBA €€ OCYULIECTBJICHUS, paboTasi Mo IUIaHy, CBEPSATh
CBOM JICUCTBHS C LENbIO U MPU HEOOXOAUMOCTH MCHPABISTH OIIMOKU C IMOMOIIbIO
YUHTENSL U CAMOCTOSITENIBHO;  COCTAaBIIATh AHHOTALMIO TEKCTA; CO3/1aBaTh MOJIEIH C
BbIJIEJICHUEM CYLIECTBEHHBIX XapaKTEPUCTHK OOBEKTa M TPEACTABICHHUEM WX B
IPOCTPAHCTBEHHO-TPa(pUUECKON WM 3HAKOBO-CHMBOJIMYECKON (opMe; OmpenensTh
BUJBI KiIaccu(ukanuu (€CTeCTBEHHYI0 UM HCKYCCTBEHHYIO); OCYILECTBISTH MPsIMOE
JNEAYKTUBHOE JI0Ka3aTENbCTBO.

Tema 1. Metamnst (14 u)



ITonoxxenue metamioB B Ilepuoandeckon CUCTEME XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. Metajunueckass KpUCTAIIMYECKAas PEIIETKA W METAIMYECKAss
XuMHu4eckas cBsizb. O0mue gpuznueckue cpoiictBa MetauioB. CIiiaBbl, X CBOMCTBA
Y 3HaueHUE. XMMHUYECKHE CBOMCTBA METAJUIOB KaK BOCCTAHOBUTEJEH, a TaKKE B
CBETE HX IOJIOKEHUS B JIEKTPOXUMHUUECKOM Py HanpsKeHU MeTaiuioB. Koppo3zus
METaJIOB M CIocoObl 0opbOBI ¢ Heil. Metaiel B mpupoje. OOiue cnocodbl ux
MOJTYYEHHS.

OOmas xapaKTepUCTHKa LIEJIOYHBIX MeTauioB. MeTamisl B mpupone. O61ue
cnocoObl ux monyudeHus. Ctpoenue atomoB. lllenounble MeTamibl — MPOCThIC
BelleCTBA. BakHelIne COeTMHEHMS IETOYHBIX METAJIJIOB — OKCHUJbI, THAPOKCHIBI
U COJH (XJIOpUJBI, KapOOHATHI, CyJIb(paThl, HUTPATHI), KX CBOMCTBA U MPUMEHEHUE B
HapoJHOM Xo3siicTBe. Kanuitneie yaoOpeHus.

OO1as xapakTepuCcTUKa 3JIEMEHTOB TJIaBHOM noArpynisl I rpymnms.

Crpoenne atomoB. lllenoyHO3€MENIbHBIE METAUIBI — MPOCTHIE BEIIECTBA.
BakHelime coeMHEHNs MET0YHO3EMENBHBIX METAIIIOB — OKCHUBI, THIPOKCUIBI U
coimu (XJIOpUIpl, KapOOHaThl, HUTpaThl, Ccynbdarbl, Qocdarbl), UX CBOICTBA U
IIPUMEHEHUE B HAPOJHOM XO35MCTBE.

AJFOMUHH.

CrpoeHue aroma, (pu3NYECKUE U XMUMHUYECKHUE CBOMCTBA MPOCTOIO BEIIECTBA.
CoenvHeHus allOMUHUS — OKCUA M TUAPOKCUJ, HMX aM(pOTEpHBIA XapakTep.
Baxueimme conu amomunus. [[pumeHeHne amoMUHUS U €70 COSTUHEHUM.

AKemneso.

Crpoenue aroma, pU3NYECKHE U XMMHUYECKHE CBOMCTBA MPOCTOrO BEUIECTBA.
['enetnueckue psasl Fe+2 u Fet3 .

Baxnenmmue conu xene3a. 3HaUCHHE XKENEe3a U €r0 COSINHEHUM ISl TPUPOJIBI
Y HapOJHOTO XO35MCTBA.

JleMoHCTpauuu.

OOpa3upl MIETOYHBIX U IIETOYHO3EMENbHbIX MeTaioB. OOpasilbl CILIaBOB.
B3aumopericTBue Hatpus, JUTHS U KajblMs C BOJOW. B3anmopencrtBue HaTpus U
Mar"Husi ¢ KHUCJIOpOJIOM. B3ammonencrBue MeTaioB ¢ HemertauiaMu. llomydenue
ruapokcuoB xxenesa (II) u (I11).

JlaGopaTopHBIC OIBITHI.

12. BzaumopeilcTBUE pacTBOPOB KHUCIOT W CoOjled ¢ Mertaiiamu. 13.
O3nakomieHne ¢ pyaamu xenesa. 14. OkpammBaHue IIAMEHU COJISIMU IIEJIOYHBIX
MeTtaiuioB. 15. BsaummopeiictBue kanbiuga ¢ Bojgou. l6.Ilomyuenne ruapokcuaa
KJIbIUSA U HCCleNoBaHuEe ero cBOMCTB. 17. [lomydeHue ruapokcuaa aatOMUHUS U
MCCIIEJOBAaHUE €T0 CBOMCTB. 18. B3ammozencTBue xkene3a ¢ COMIHOW KUCIOTOM. 19.
[Tonyuenue ruapokcuaos xkenesa (1) u (I1I) u usyuenue ux cBOMCTB.

[IpeameTHbIE pe3ynbTaThl 00YUEHUS

Yyanmiics T0KEH YMETh:

UCIIOJIB30BaTh IMPU XAPAKTEPUCTUKE METAUIOB U HMX COEAMHEHHUN MOHSITHS:
«METAJIIBI», «psii  aKTUBHOCTU  METAaJUIOBY, «ILIETIOYHBIE  METAJIbD»,
«ILEJIOYHO3EMEIBHBIE METAJUIbL», HCIOIb30BATh UX MPU XAPAKTEPUCTHKE METAJUIOB;
JaBaTh XapaKTEPUCTHUKY XUMHYECKUX 3JIEMEHTOB-METAJUIOB (ILEJIOYHBIX METALJIOB,
MarHus, KajabLUs, AMIOMUHUS, JKejie3a) N0 HUX MojoxkeHnto B Ilepmoanueckoii



cuctreme xumuueckux osnemeHtoB J[. WM. MenneneeBa (XMMHUYECKUN 3HaK,
MOPSAKOBBIA HOMEp, MEPHOJI, TPYyIIa, NOATPYNIA, OTHOCUTENIbHAs aTOMHas Macca,
CTpoeHHue aroma (3apsij sapa, YUCIO IPOTOHOB U HEUTPOHOB B sJpe, OOIIEE YUCIIO
AJIEKTPOHOB, PpACIPEACIICHUE JJIEKTPOHOB IO JJIEKTPOHHBIM CJOSM), HPOCTOE
BEIECTBO, (JOpMyJia, Ha3BaHWE U TUII BHICILIETO OKCHJIA U THIPOKCUIA);

Ha3bIBATh COCAMHEHUS METAJJIOB U COCTABIIATH UX (DOPMYJIBI 110 HA3BAHUIO;

XapaKTepHu30BaTh CTpPOEHHUE, 00IMe (U3nyeckne U XUMUYECKHUE CBOWMCTBA
IIPOCTHIX BEIIECTB-METAJIIOB;

OOBSICHSTh 3aBUCUMOCTb CBOMCTB (WJIM MPEJICKA3bIBATh CBOMCTBA) XUMUUYECKUX
AJIEMEHTOB-METAJUIOB (PauyC, METAJUIMYECKUE CBOMCTBA SJIEMEHTOB, OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE CBOWCTBA JJEMEHTOB) M 00pa3yeMbIX HMH COEIUHEHUM
(KACIIOTHO-OCHOBHBIE CBOMCTBA BBICIIUX OKCHJOB U THUIPOKCHUJIOB, OKUCIUTEIHHO-
BOCCTAHOBUTEJbHBIE CBOWMCTBA) OT mnojoxeHuss B Ilepuoguueckoil cucreme
xumuueckux 3nemeHToB /1. 1. Menneneesa;

OMKCHIBATH OOIIME XUMUYECKHE CBOMCTBA METAUIOB C  IOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO UJTU POJHOTO) S3bIKA U SI3bIKA XUMUU;

COCTaBJIAATh ~ MOJIEKYJSIDHBIE  yYPaBHEHUs  PEAKUUH, XaPAKTEPU3YIOLIUX
XUMHUYECKUE CBOMCTBA METAUIOB M HX COCAUHEHUH, a TaKXe 3SJIEKTPOHHbIC
YPaBHEHHUSI IPOLECCOB OKUCIIEHUS-BOCCTAHOBJICHHUS;

YPaBHEHUs DJJICKTPOJIUTUUYECKOM AUCCOLMALMU; MOJIEKYJISIPHBIC, IIOJHBIE M
COKpAILICHHBIC NOHHBIE YPABHEHHUS PEAKIUN C YUACTUEM DIIEKTPOJIUTOB;

YCTAHABIIMBATh IMPUYUHHO-CJIIEACTBEHHBIE CBA3U MEXKIYy CTPOCHUEM aToMa,
XAMHUYECKON CBSA3bIO, THUIIOM KPUCTAUIMNYECKOW PENIETKH METAUIOB H  HX
COCIMHEHUH, X OOIIMMH (PU3UIECKUMHU U XUMUYECKUMU CBOMCTBAMU;

ONKMCHIBATh XUMHUYECKHE CBOMCTBA IIEIOYHBIX W  MIEJTOYHO3EMEIBHBIX
METAJUIOB, A TAaKX€ alIOMUHUSI W JKe€jle3a M HX COCIUHEHUW C TMOMOIIbIO
€CTECTBEHHOTO (PYCCKOTO UJTU POJHOTO) S3bIKA U SI3bIKA XUMUU;

BBITIOJIHATh, HAOMIOJaTh W OMHUCHIBATh XUMHYECKUN HKCIIEPUMEHT IIO0
PACIO3HABAHHIO BAXKHEUIIIMX KATUOHOB METAJUIOB, TUAPOKCH/I-MOHOB;

AKCIIEPUMEHTAJIBHO HCCIIEN0BAaTh CBOMCTBA META/UVIOB U MX COCIUHEHHH,
pelIaTh KCIEPUMEHTAIBHBIC 33J1a4u 110 TeMe «MeTauiby;

ONUCHIBATh XUMHYECKUN SKCIIEPUMEHT C MOMOILBIO0 €CTECTBEHHOTO (PYCCKOI0
WJIU POJTHOTO) SI3bIKA U SI3bIKA XUMHH;

MPOBOAUTH pacueThl MO XMMHUYECKUM (PopMysraM M YpaBHEHUSIM PEAKIIUM,
MPOTEKAIONIUX C YYACTUEM METAIUIOB U UX COCIMHEHHUIA.

MeranpeaMeTHbIC Pe3yIbTaThl 00yICHUS

Y4aamuiics T10JKEH YMETh:

paboTaTh IO COCTABJIICHHOMY IUIaHY, HWCIOJIb3ysS HapsIy C OCHOBHBIMH U
JOTIOTHUTENBHBIC CPEACTBA (CIIPABOYHYIO JTUTEPATYPY, CIOKHBIE IPUOOPHI, CPEACTBA
HKT); ¢ moMomipio yuutenss OTOUpaTh IS pelieHus] yueOHbIX 3a/a4 HEOOXOaUMMbIC
CJIOBApH, YHITUKJIIONEIUU, CITPABOYHUKH, DJIEKTPOHHBIC TUCKH;

COTIOCTaBIATh U OTOMpaTh WHGOOpPMAIUIO, TOJYYCHHYIO U3 Pa3IUYHBIX
WMCTOYHUKOB (CJIOBAapH, SHIMKIIONEINU, CIPABOYHUKHU, DJIEKTPOHHBIC JTUCKU, CETh
WNurtepHer);



MPECTaBIATh MHPOPMAIMIO B BUAE TAOJIMIl, CXEM, OMOPHOTO KOHCIEKTa, B
TOM uucie ¢ npuMeHenuem cpeacts UKT;

Oo(pOpMJISITh CBOM MBICIM B YCTHOM MU NMHCHBMEHHOM pEUM C YYETOM CBOHUX
y4€OHBIX M KU3HEHHBIX PEUYEBBIX CUTYallUi, B TOM YHCIIE C MPUMEHEHUEM CPEJICTB
HKT;

COCTaBJIATh PELICH3UIO HA TEKCT;

OCYILIECTBIIATH JOKa3aTEIBCTBO OT IPOTUBHOTO.

Tema 2. [Tpaktuxym 1. CBolicTBa METAJJIOB M UX COeUHEHUN (3 )

1. OcymecTBieHue LENOYKH XMMUYECKHX MpeBpanieHuil. 2. IlomydeHue u
CBOMCTBA COCAMHEHMM MeTauIoB. 3. PemieHue SKCneprMEHTaNbHBIX 3a1ad Ha
pPaCIlO3HaBAaHUE U MOJYYEHUE COCAUHEHNN METAILIOB.

[IpeameTHbIE pe3ynbTaThl 00YUECHUS

Yyanmiics T0MKEH YMETB:

oOpamarbcsi ¢ J1a0OpaTOpHBIM  OOOPYIOBAaHMEM U  HArpeBaTeIbHBIMU
npuOopaMu B COOTBETCTBHUHU C IIPABUJIaMU TEXHUKU O€30MaCHOCTH;

HAOJIOaTh 32 CBOMCTBAMHM METAUIOB W WX COCIMHEHUU U SIBICHUSIMH,
MIPOUCXOJSAIIUMU C HUMU;

ONKCBIBATh XUMHUYECKHI 3KCIEPUMEHT C MOMOLIBIO €CTECTBEHHOI'O (PYCCKOIro
WJIU POJTHOTO) A3bIKA U SI3bIKA XUMHH;

JIeJIaTh BBIBOJIBI 110 PE3YJIbTATaM IIPOBEAECHHOIO SKCIIEPUMEHTA.

MeranpeaMeTHbIE PE3yJIbTAThl O0YUEHUS

Yyanmiicsa T0MKEH YMETB:

OMpEeNeATh, UCXOJs U3 y4eOHON 3aJauu, HEOOXOIUMOCTh HCIOJIb30BaHUS
HAOJIIOICHUS WIIA SKCIIEPUMEHTA.

Tema 3. Hemeramel (25 4)

OO6mras xapakTepucTUKa HEMETAIIOB: TMojlokeHue B Ilepuoanueckoit cucreme
xumuueckux anemeHToB JI. WM. MenaeneeBa,0cO0EHHOCTH CTPOCHHUS aTOMOB,
anekTpooTpunatenbHocTh  (30)  kamepa  «HeMeTaluIM4HocTH», psia  D0.
Kpurcrammueckoe CTpO€HHME HEMETANIOB — IPOCTBIX BEIIECTB. AJUIOTPOIMSL.
du3nyeckue CBOWCTBA HEMETAIOB. OTHOCUTENBHOCTh MOHITUH «METaD» H
«HEMETaJD).

Bonopoxn. Ilomoxenue Bomopona B Ilepumoguyueckor cUCTEME XUMHYECKHUX
sanemeHToB J[. U. MengaeneeBa. CTpoeHre aTtoma W MOJEKyJbl. Duznueckue u
XMMHAUYECKHE CBOWCTBA BOAOPOJA, ET0O MOJTYUYECHUE U IPUMEHEHHE.

Bona.

Crpoenne Monekynsl. Bonoponnas xumudeckas cBsi3b. OU3NUeCKUE CBOMCTBA
BOAbl. AHOMaauu CBOMCTB BOJbl. [mapodusbHble U TUAPOGOOHBIE BEIIECTBA.
XHUMUYECKHUE CBOKCTBA BOJBI. KpyroBopoT BoIbI B pupoae. BomoouncTka. Aspanus
BOAbl. bbITOBBIE (UIbTphl. MuHepaibHble BOAbl. JUCTUIIMpOBaHHAs BOJa, €€
IIOJIyYE€HHUE U IPUMEHEHHE.

OO6mr1ast xapaKTepUCTUKA TAJIOTEHOB.

Crpoenne aroMoB. IIpocTeie BeliecTBa U OCHOBHBIE COEIMHEHHS TaJOr€HOB,
MX CBOMCTBA.

Kpatkue cBenenust o xiope, 6pome, dbrope u ioje. [I[pumeHnenre ragoreHoB u
MX COCAUHEHUN B HAPOJHOM XO3SMCTBE.



Cepa.

Ctpoenue aToma, ajsIOTPOIUs, CBOWCTBA U MPUMEHEHUE POMOMYECKOM Cephl.
Oxcunpl cepol (IV) u (VI), ux nonydyenue, cBoiictBa u npumeHenue. CepHasi KMCIIOTa
U €€ COJIM, UX MPUMEHEHUE B HAPOJHOM XO351CTBE. [[pON3BOACTBO CEPHOM KHUCIIOTHI.

A30T.

CrpoeHne aromMa M MOJIEKYJBI, CBOWMCTBA IPOCTOTO BEIIECTBA. AMMMUAK,
CTPOCHHE, CBOWMCTBA, MOJIydeHHE W IpuMeHeHue. Colll aMMOHMS, MX CBOWCTBA U
npuMenenue. Oxkcuapt azota (II) u (IV).

A30THasi KHCIIOTa, €€ CBOMCTBA WM IpUMEHeHue. HuTpaTel W HUTPUTHI,
npobiieMa HX COACpPXKAaHHUS B CEIIbCKOXO3SMCTBEHHOW MPOMYKIUU. A3O0THBIC
yA0OpeHus.

docdop.

Crtpoenue aroma, ajuiOTpONHs, CBOMCTBa Oenoro M kpacHoro Qocdopa, ux
npumeHeHue. OcHoBHbIe coeauHeHus:: okcua (ocdopa (V) u oprodocdopHas
kucinora, pocharel. DochopHbie ynoOpeHus.

Yruepon.

Ctpoenue aroma, auIOTpONHs, CBOWCTBA MOAUGUKAIMKN, TPUMEHEHUE.
Oxcuasr yraepoaa (II) u (IV), ux cBoiictBa u npumeHenue. KapOoHATHI: KaJbIUT,
CoJ1a, MOTAalll, UX 3HAYECHHUE B IPUPOJIE U KU3HHU YEIIOBEKA.

Kpemuuii.

CrpoeHne aroMa, KpUCTALUIMYECKUN KPEMHHM, €r0 CBOMCTBA U IPUMEHEHHUE.
Oxcun kpemuus (IV), ero mnpupoansle pa3HOBUAHOCTH. CHIMKaThl. 3HAYEHUE
COCIMHEHNN KPEMHHUA B XKMBOW WM HEXMBOM mpupone. [lonsatme o cunmkatHOU
MPOMBIIICHHOCTH.

JleMoHCTpauuu.

OOGpasipl TaJlOreHOB — MPOCTHIX BEIIECTB. B3anmoaeicTBUE TaJOreHOB C
HaTpHUEM, C aTlOMHHHEM. BbITeCHEHHE XJIOpoM Opoma WM MOJa W3 PACTBOPOB MX
coneii. BzammopencTBHE Ccepbl C METaulaMH, BOJIOPOJIOM H  KHCJIOPOJOM.
B3auMonencTBre KOHLIEHTPUPOBAHHOM a30THOM KHUCIOTBI ¢ Meapto. llornomenue
yIJIEM pPACTBOPEHHBIX BEMIECTB WJM Ta3oB. BoccTaHOBIEHHWE MEAM U3 €€ OKCuaa
yraeM. OOpasibl MPUPOIHBIX COSTUHEHUN xjopa, cepbl, (ocdopa, yriepona,
kpeMHus. OOpasibl BaXHEHIINX 1T HAPOJHOTO XO3sIMCTBA CyJb(aToB, HUTPATOB,
kapboHatoB, pocharoB. O6pasiisl CTEKIa, KEPAMHUKH, IIEMEHTA.

JlaGopaTopHBIE OTBITHI.

20. Ilomyuenme wu pacno3HaBanue Boaopona. 21. HccnepoBanue
MMOBEPXHOCTHOTO HATSXKEHUsSI BOIblL. 22.PacTBOpeHHME MepMaHraHarta Kajaus WU
MeJIHOTO Kyropoca B Boje. 23. I'mapatanus o0e3BoxeHHOro cyibdara meau (I1). 24.
W3roToBiieHre TUIcoBOro ornedarka. 25. O3HaKOMJIEHHE C KOJUIEKIIMEH OBITOBBIX
bunbTpoB. 26. O3HAKOMIIEHHE C COCTaBOM MHHEpaibHOW Boabl. 27. KauecTBeHHas
peakiusi Ha TanoreHuJ-uoHbl. 28. [lonmydenwe W pacmno3HaBaHue Kuciopopaa. 29.
['openue cepsl Ha Bo3ayxe u B kucioponae. 30.CoiicTBa pa30aBlIeHHON CEpHOMU
kucyoThl. 31. M3ydenne cBolicTB aMmuaka. 32. Pacnio3HaBaHue cosieii aMMoOHMs. 33.
CBoiicTBa pasz0aBieHHOM a30THOU KHCJIOTEL. 34. B3aumoneiicteue
KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI ¢ Mebto. 35. ['openue pocdopa Ha Bozmyxe
u B kucinopoje. 36. PacioznaBanue docdarton. 37. ['openne yris B kuciaopoae. 38.



[TomyyeHue yroapHOM KUCIOTHI U U3ydeHue ee cBoMcTB. 39. Ilepexon kapOOHATOB B
ruapokapoonartel.40. Pasnoxkenne ruapokapbonara Hatpus. 41. Ilomydenue
KPEMHEBOW KUCJIOTHI U U3yUYEHHUE €€ CBOICTB.

[IpeameTHbIC pe3ynbTaThl 00YUCHUS

Ydaamuiicst 10JKEH YMETb:

UCIIOJIb30BaTh MPU XApPAKTEPUCTHUKE METAJUIOB M WX COCAUHEHHUN TOHSTHUA:
«HEMETAJUIbDY, «TaJOTEHBI», «AJIOTPOIHbIC BUIOU3MEHEHUS», «KECTKOCTh BOJIBI»,
«BPEMEHHAS )KECTKOCTh BOJIbI», ITOCTOSTHHAS dKECTKOCTh BOJIBI», «00IIast KECTKOCTh
BOJIbI»;

JaBaTh XapaKTEPUCTUKY XHUMHUYECKHX 3JIEMEHTOB-HEMETAILIOB (BOJIOPOJA,
raJIoTeHOB, KHUCJIOpOJa, cephl, a3ora, ¢ocdopa, yriepoaa, KpeMHHS) MO HX
nosnokenuto B Ilepnonnueckon cucreme xumudeckux annemeHToB . . Menneneesa
(XMMHMYECKHI ~ 3HAK, TMOPSAKOBBIM HOMEp, Mepuoj, TIpynmna, MNOATPYIa,
OTHOCUTEJIbHAs aTOMHasi Macca, CTPOCHHUE aTtoMa (3apsj sapa, YMCIO MPOTOHOB U
HEUTPOHOB B sjpe, 00IIee YUCIO DIEKTPOHOB, PACIpPEACIICHUE SJECKTPOHOB IO
AJIEKTPOHHBIM CJIOSIM), TIPOCTOE BEIIECTBO, (PopMylia, Ha3BaHUE M THUIl BBICIIETO
OKCHJIa ¥ TUAPOKCHIA, (hOpMyJia U XapaKTep JETYYEro BOAOPOJIHOTO COCAUHEHUS);

HA3bIBATh COCAMHEHUSI HEMETAINIOB U COCTABIIATH UX (DOPMYJIBI 110 HA3BAHUIO;

XapaKTepu30BaTh CTpPOEHHE, 00mure (QU3nYecKkne U XUMUYECKHUE CBOWMCTBA
MPOCTHIX BEIIECTB-HEMETAIIIIOR;

OOBSICHSATH 3aBUCUMOCTb CBOMCTB (WUJIM MPEICKA3bIBaTh CBOMCTBA) XUMUUYECKUX
AJIIEMEHTOB-HEMETAJUIOB  (paJnyC, HEMETAUIMYECKUEe  CBOMCTBA  DIIEMEHTOB,
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBAa JJIEMEHTOB) M 00pa3yeMbIX HWMHU
COCIMHEHUN (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICHIMX OKCHJOB U THAPOKCHUIOB,
JIETY4YUX BOJIOPOJIHBIX COEIUHEHUH, OKUCIUTEIhHO-BOCCTAHOBUTEIHHBIE CBOMCTBA)
oT mnonoxeHusa B Ilepuommueckoi cucreme xumudeckux a3memeHtoB . H.
Meneneena;

OMHCHIBATH OOIIME XWMHUYECKHE CBOMCTBA HEMETANIOB C IOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO UJIU POJHOTO) S3bIKA U SI3bIKA XUMUU;

COCTaBJIATh ~ MOJIEKYJISIDHBIE ~ YPAaBHEHMSI  PEaKIUi, XapaKTEepU3YIOIINX
XMMHUUYECKUE CBOWCTBA HEMETAJIOB M MX COCIWHEHHUH, a TaKXKe€ HJIEKTPOHHBIE
YpaBHEHUS TPOLIECCOB OKUCIICHHUSI-BOCCTAHOBIICHHS;

YPaBHEHHUS DJICKTPOJIUTUYECKON IUCCOLMALNM; MOJEKYJSAPHbBIC, TOJHbIC U
COKpAILICHHBIC NOHHBIE YPABHECHUS PEAKIIUN C YYACTUEM DIIEKTPOJIUTOB;

YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBS3M MEXIYy CTPOCHHEM aToMa,
XUMHUUYECKON CBSI3bI0, THUIIOM KPUCTALIMYECKOM pEIIeTKH HEMETaUIOB U HUX
COCIMHEHUH, UX OOIKUMH (PU3UIECKUMHU U XUMUYECKUMHU CBOMCTBAMU,

ONMUCHIBATh XMMHUYECKUE CBOMCTBA BOJOPOJA, TaJOr€HOB, KHCIOPOJAA, CEpHI,
azota, ¢ocdopa, rpadurta, anmaza, KpeMHHUS M HUX COCIUHEHUN C TOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WUIIM POJIHOIO) SI3bIKA U SI3bIKA XUMMUM;

OMHCHIBATh  CIOCOOBI  YCTpAaHEHUS IHKECTKOCTH BOJBI W BBINOJHATH
COOTBETCTBYIOIIUN UM XUMHUUYECKUMN IKCIIEPUMEHT;



BBITIOJIHATHh, HAOMIOAaTh W OMHUCHIBATH XHUMHYECKUN HOKCIIEPUMEHT II0
pacrno3HaBaHUI0 HOHOB BOJOpOJA M aMMOHUS, CyibdaT-, KapOoHAT-, CHJIMKAT-,
dbocdar-, xaopua-, OpoMuI-, HOAUI-HOHOB;

AKCIIEPUMEHTAIIBHO HCCJIEI0BaTh CBOMCTBA METAUIOB M HMX COCIUHEHUH,
pelaTh SKCIEpUMEHTANIbHBIE 3a7a4u 10 Teme «Hemeranmibny;

OMKCHIBATH XUMHUUYECKHUI SKCIEPUMEHT C MOMOIIBI0 €CTECTBEHHOIO (PYCCKOTro
WM POJIHOIO) SI3bIKA U SI3bIKA XUMUU;

MPOBOJIUTh PACUETHl MO XUMUYECKUM (OpMyJiaM W ypaBHEHUSM PEaAKITUH,
MPOTEKAOIIUX C YYACTUEM HEMETAIIJIOB U UX COCTUHEHUH.

MeranpenMeTHbIE pe3yJIbTaThl 00yUeHUS

Yyanmiics T0MKEH YMETh:

OpraHU30BHIBaTH y4eOHOE B3aUMOJCUCTBHE B TpyIIe (pacupeneisTh POy,
JIOTOBapUBATHCS APYT C IPYTOM U T. 11.);

IpeaBUAETH (IPOTHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PEIICHUM;

MOHUMATh MPUYMHBI CBOETO HEYyCleXa M HAaXOJUTh CIOCOOBI BBIXOJIa U3 ITOU
CUTYyalluu;

B JHMAJIOT€ C YYUTEIEM YYHUTHhCS BBIpAOAThIBATh KPUTEPUU OIICHKU H
OTIPEJICNISITh CTENEeHb YCIEUIHOCTH BBIMOJHEHUSI CBOEH paboThl U pabOThI BCeEX,
UCXOMsl W3 MMEKIIMNXCS KpPUTEPHUEB, COBEPUICHCTBOBATh KPUTEPUH OLEHKH U
MOJIb30BAaThCS UMH B XOJI€ OLIEHKU U CAMOOIICHKH;

OTCTauBaTh CBOIO TOUKY 3PEHHUSI, ApTyMEHTUPYS €€;

MOATBEPKIAATh aprYMEHTHI (PakTamu;

KPUTUYHO OTHOCUTBHCSI K CBOEMY MHEHHUIO;

CIIyLIaTh APYTUX, NBITATHCA MPUHUMATDH APYTYIO TOUKY 3pEHHUS, ObITh TOTOBBIM
WU3MEHUTh CBOIO TOUKY 3PEHUSI;

COCTaBJIATH pedepat no onpeaesaeHHou Gpopme;

OCYILIECTBIISITh KOCBEHHOE Pa3/IeIMTEIbHOE JOKa3aTEIbCTBO.

Tewma 4. [Ipaktuxkym 2. CBolicTBa coequHeHUI HeMeTawioB (3 4)l

1. Pemenue skcnepuMeHTANIbHBIX 3a/1a4 1o TeMe «lloarpymnma ramoreHoBy. 2.
Peuienne sxcniepuMeHTanbHbIX 3a1a4 1o teme «lloarpynna kucnopoga». 3. Pemienue
AKCHEpUMEHTaNbHbIX 3amady 1o Teme «lloarpynna aszora». 4. Peuenue
DKCIIEPUMEHTANIBHBIX 3amay 1no teme «lloarpynma yrimepoma». 5. Ilomydenwue,
coOMpaHue U pacrio3HaBaHUE Ta30B.

[IpeameTHbIE pe3ynbTaThl 00YUEHUS

VYyanmiicsa T0MKEH YMETB:

oOpamarbcsi ¢ J1a0OpaTOpHBIM  OOOPYIOBAaHMEM M  HarpeBaTeIbHBIMU
npudopamMu B COOTBETCTBHUHU C NMPABUIIAMU TEXHUKU O€30MaCHOCTH;

HAOJII0aTh 3a CBOWCTBAMM HEMETAJJIOB MU WX COCAMHEHUN U SBICHUSIMH,
IPOUCXOJSIIMMH C HUMH;

ONKCBIBATh XUMHUYECKHI 3KCIEPUMEHT C MOMOUIBIO €CTECTBEHHOIO (PYCCKOIro
WJIA POJHOTO) SI3bIKA U SI3bIKA XUMUU;

JIeN1aTh BBIBOJBI I10 PE3yJIbTaTaM IMPOBEAEHHOTO 3KCIIEPUMEHTA.

MeTtanpeameTHbIe pe3yabTaThl 00yUeHUs

Yyanmiics 10KEH YMETB:



OoNpcCACIAATb, HUCXOAA U3 y‘-IG6HOI>i 3aJa4u, HCO6XOI[I/IMOCTB HUCIIOJIb30BaHUA
Ha6JIIO,Z[eHI/I$I HJIM DKCIICPHUMCHTA.

I Tlpu nByX4acoBOM IUUIAHUPOBAHUM TIIPOBOJSATCS TOJBKO MPAKTUUYECKHE
pabotel 1,2 u 5.

Tema 5. OO6oOuieHME B3HAHMM TIO XUMHHM 32 KypC OCHOBHOM IIKOJIBI.
Iloaroroska

K rocyaapctBeHHou urorosoit arrectauuu (I'MA) (10 q)

Ilepnonnueckuit 3akoH U llepuonnueckas cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenaeneeBa. @U3NMYECKUN CMBICI IOPSAJIKOBOIO HOMEpA 3JIEMEHTa, HOMEPOB
nepuoAa M TPYNIbL. 3aKOHOMEPHOCTHM M3MEHEHHUS CBOMCTB JJEMEHTOB M MX
COCMHECHUN B MEPUOAAX W TPYIIaX B CBETE MPEICTABICHUN O CTPOCHUU aTOMOB
AJIEMEHTOB.

3HaueHUE MEPUOJUYECKOrO 3aKOHA. BHIbl XMMHUYECKUX CBSI3€M W THIIBI
KPUCTAJUIMYECKUX PEIIETOK. B3anMOCBI3b CTpPOCHUS U CBOWCTB  BEIIECTB.
Knaccudukanysa XuMUYecKUX peakiuid Mo pa3iuyHbIM MpU3HaKaM (YHUCIIO M COCTaB
pearupyromux 1 o0pa3yronuxcsi BeleCTB; HATMYUErPaHuLIbl pazzena (a3; TerIoBoM
¢ (dexT; U3MeHEeHUEe CTEeNeHEe OKUCIEHUS aTOMOB; HCIIOJIb30BAaHUE KaTalM3aTopa;
HarpasjeHue mporekanus). CKOpOCTh XUMUYECKUX PEAKIMi U (PaKTOpbI, BIUSIONINE
Ha Hee. OOpaTUMOCTh XMMHUYECKUX PEAKIUH U CHOCOObl CMEIICHUS XUMHUYECKOTO
pPaBHOBECHSL.

[IpocTteie n cnoxHBIE BemecTBa. MeTalluibl 1 HEMETAIUIBL. ['eHEeTHYeCKrEe PsIbl
MeTalljla, HeMeTaula U MepexoaHoro Metawia. OKCUAbIM THAPOKCUILI (OCHOBaHUS,
KHUCJIOTHI, aM(oTepHble THAPOKCUIBI), conu. VX cocTaB, kinaccuukaius U oOIue
XAMHUYECKUE CBOMCTBA B CBETE TEOPUH IICKTPOIUTUUECKON TUCCOIUALINH.

JIngHOCTHBIE pe3yJIbTaThl O0yUYCHUS

Yyammics T0IKEH:

3HaTh M TIOHUMATh: OCHOBHBIE WCTOPUYECKHE COOBITHUS, CBSI3aHHBIE C
pa3BUTHEM XUMHUU M OOIIECTBA; JTOCTIKEHHS B 00JIACTMU XUMHH W KYJBTYpPHBIC
Tpaaunuu (B YacCTHOCTH, HAy4YHbIE TPAIUIIMK) CBOCH CTpaHbl, OOIIEMHUPOBHIC
JOCTIDKEHUSI B 00JIACTH XMMUU; OCHOBHBIC TMPUHIMIIBI U TIPaBUIa OTHOIICHHUS K
MPUPOJIE; OCHOBHI 3TOPOBOTO 00pa3a KU3HH U 3JI0POBHECOEPETAIONINX TEXHOIOTHH;

[paBUJia MOBEACHUS B YPE3BBIUANHBIX CUTYAIIUSIX, CBSI3aHHBIX C BO3/ICIICTBHEM
pPa3JIMUHBIX BEIECTB; OCHOBHBIE MpaBa U OO0S3aHHOCTU TpakJaHWHA (B TOM YHUCIE
y4alierocs), CBSI3aHHBIE C JIMYHOCTHBIM, NPO(PECCHOHATBLHBIM U KU3HEHHBIM
CaMOOTIPEICIICHUEM;

COIIMAJIbHYIO 3HAYMMOCTD U COJiepkaHue podecchil, CBI3aHHBIX C XUMUEH;

UCTIBITHIBATh: YYBCTBO TOPJAOCTH 3a POCCUHCKYI0 XUMHUYECKYIO HAYKy H
YBOKEHUE K UCTOPUU €€ PA3BUTHS; YBAKCHUE U MPUHATHE TOCTHXKECHUU XWMHUHU B
MUpE; JIO00Bh K TPHUPOJC; YBWKECHHE K OKPYXKAOMUM (yJaluMcs, YUIUTEISIM,
POAMTENSIM U Jp.) — YMETh CIYyIIaTh W CHBIIIATh HapTHEpPA, MPU3HABATH MPaBO
KKJOTO HAa COOCTBEHHOE MHEHHWE, MPUHUMATh PEIICHHS] C y4eTOM MO3UIUNA BCEX
YYaCTHUKOB; YyBCTBO MPEKPACHOTO U 3CTETUYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C
MHpPOM BEUIECTB M HX NPEBPALICHUNA; CAMOYBaXXCHHUE M 3MOLMOHAIBHO-
MIOJIO’KUTEIBHOE OTHOIIEHHE K cele;



MpHU3HABaTh: LIEHHOCTh 37I0POBBS (CBOETO U JIPYTHX JIIOJEH); HEOOXOIUMOCTD
CaMOBBIPaXXEHUs, CaMOpean3alyy, COMAIbHOIO MPU3HAHUS,

OCO3HaBaTh: TOTOBHOCTH (MJIM HETOTOBHOCTh) K CAMOCTOSITEIbHBIM MOCTYIIKAM
U JICUCTBUSIM, OTBETCTBEHHOCTh 32 MX PE3YyJIbTAaThl; TOTOBHOCTH (UM HETOTOBHOCTD)
OTKPBITO BBIPAXaTh U OTCTAMBATh CBOIO MO3UIUIO U KPUTUYHO OTHOCUTHCS K CBOUM
MOCTYTKAaM;

IOPOSBIISITE: IKOJIOTMYECKOE CO3HaHWE; J00pOKEIaTeNbHOCTh, ITOBEpPHUE M
BHUMATENBHOCTh K JIIOJSIM, TOTOBHOCTh K COTPYIHHUYECTBY M JpyxkOe€, OKa3zaHUIO
MOMOIIIHM TE€M, KTO B HEeW HY>KJaeTcs; 00OOIICHHbIN, YCTOMUUBBIN U M30MpaTeTbHbIN
MIO3HABATEJIbHBIII WMHTEPEC, MHULMATUBY M JIFOOO3HATENBHOCTh B W3YYEHUU MHpa
BEIIECTB M PEAKIHUIi; IEJICYCTPEMIEHHOCTh U HACTOMYMBOCTh B JIOCTUKEHHUU LEIIEH,
TOTOBHOCTB K IPEOJIOJICHUIO TPYAHOCTEN; YOEKIEHHOCTh B BO3MOXXHOCTH MTO3HAHUS
IPUPOABI, HEOOXOAUMOCTH PAa3yMHOIO HCIIOJIb30BAHUS JIOCTMOKEHUN HAyKd H
TEXHOJIOTUM JIJIs1 pa3BUTHUS O0IIECTBA;

YMETh: YCTAHABJIMBATH CBA3b MEXKIY LIEJIbI0 U3YYCHUS XUMUU U TEM, I 4ET0
OHa OCylIeCTBIIsI€TCS (MOTMBAaMH); BBINOJHATh KOPPUTHPYIOUIYIO CaMOOILICHKY,
3aKJIIOYAIONIYIOCS B KOHTpPOJIE 3a INIPOLIECCOM U3YYEHUs XMMHUU U BHECEHUHU
HEOOXOJUMBIX KOPPEKTHBOB, COOTBETCTBYIOLIMX AJTalaM M CHOCO0aM HU3y4deHUs
KypCa XHUMHH; BBIINOJIHATh PETPOCHEKTUBHYIO CaMOOLEHKY, 3aKIIOYAIOLIyHCSd B
OLICHKE IIpolecca W pe3yibTaTa H3y4eHUS Kypca XHMHUU OCHOBHOM IIKOJIBI,
IIOJABEICHUHA UTOTOB HA OCHOBE COOTHECEHHSI 1IEJIEN U PE3yJIbTATOB;

CTPOUThH JKU3HEHHBIE M MPO(PECCHOHANBHBIE IUJIaHBl C YYE€TOM KOHKPETHBIX
COLIMAJIbHO-UCTOPUYECKUX, MOJUTHYECKUX M IKOHOMUYECKUX YCIOBUW; OCO3HABATH
COOCTBEHHbBIE IEHHOCTH Y COOTBETCTBUE UX

IIPUHAMAEMBIM B JKM3HU PEIICHUSIM; BECTH AUAJIOT HA OCHOBE PABHOIIPABHBIX
OTHOILLIEHWM W B3aMMHOTO YBA)XEHUS; BBIICIATh HPABCTBEHHBIM ACIEKT MTOBEICHUS U
COOTHOCUTh TMOCTYHNKH (CBOM U JpPYTUX JIOAEH) U COOBITUS C MNPHUHATHIMU
OTUYECKUMU HOPMAaMH; B IIpelelax CBOUX BO3MOYKHOCTEH IIPOTUBOJAECUCTBOBATH
JNEUCTBUSM W BIMSAHUAM, [PEACTABIAIOIIMM YIrpo3y JKU3HM, 3I0pOBbIO U
0€30MacCHOCTH JIMYHOCTH U OOLIECTBA.

[Tnanupyemsble pe3ynbTaThl O0yUEHUS:

BrinyCkHUK HayuuTCS:

* ONMCHIBATh CBOMCTBA TBEPABIX, KMJKHX, ra3000pa3HbIX BEIIECTB, BBIIEISA
UX CYILIECTBEHHBIE ITPU3HAKY;

* XapakTEepU30BaTh BEIIECTBA II0 COCTaBy, CTPOCHHID U CBOMCTBaM,
YCTaHaBJINBATh IPUYUHHO-CJIEICTBEHHBIE CBSI3U MEK Y JTAHHBIMU
XapaKTepUCTUKAMH BELIECTBA;

* PacKpbIBATh CMBICI OCHOBHBIX XMMHYECKUX MOHATHI «aTOM», «MOJIEKYJIa»,
«XAMHYECKHM  DJIEMEHT»,  «IPOCTOE  BELIECTBO»,  «CIIOKHOE  BEIIECTBO»,
«BAJICHTHOCTBY, UCITOJIb3Ys 3HAKOBYIO CUCTEMY XUMMH;

* 1300pakaTh COCTaB MPOCTEHUIINX BEIIECTB C MOMOIIBIO XUMUYECKUX POPMYIT
Y CYIIIHOCTh XMMUYECKUX PEAKLUH C IIOMOIIBI0 XUMUYECKUX YPABHEHNH;

* BBIYNCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, a
TaKKXE€ MAacCOBYIO JOJI0O XMMHYECKOTO 3JIEMEHTAa B COCIMHEHMAX U1 OLEHKH HX
MIPAKTUYECKON 3HAYUMOCTH;



* CpaBHUBATh MO0 COCTABY OKCHUJIbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* KJaccu(UUIUPOBATH OKCU/IBI 1 OCHOBAHUSI TIO CBOMCTBAM, KUCIOTBI U COJIH 11O
COCTaBYy;

* MIOJIL30BATHCS JTAOOPATOPHBIM 00OPYIOBAHUEM U XMMHUYECKOM MOCYI0i;

* IIPOBOJUTH HECIOXKHBIE XUMHUECKHUE OTBITHI U HAOJIIOICHUS 32 U3MEHEHUSIMU
CBOMCTB BEILECTB B IMpoIlecCe MX MPEBpalllCHU; COONIOAaTh MpaBHiia TEXHUKU
0e30MacHOCTH NP MPOBEJICHUN HAOIIOACHUI U OMBITOB;

*  pa3iMyaTh JAKCHEPUMEHTAIBHO KHUCIOTHI M  MIENOYH, TIOJIb3YSCh
WHIUKATOpPaMH; OCO3HABAaTh HEOOXOMMMOCTH COOIOJEHUS Mep O€30MacHOCTH TpU
oOparieHny ¢ KUCIOTaMH U TIeT0YaMH.

* pacKpbIBaTh CMBICH nepuoauyeckoro 3akona 1. . Menpaeneena;

* OMKCHIBATH M XaPAKTEPU30BaTh TAOINYHYIO (HOPMY MEPUOTUICCKON CUCTEMBI
XUMHUUYECKUX IJIEMEHTOB;

* XapaKTepU30BaTh COCTaB aTOMHBIX SIJIEp U paclpeieNieHue Yuciia dJIEKTPOHOB
[0 DJICKTPOHHBIM CIIOSIM AaTOMOB XUMHYECKUX DJIEMEHTOB MaJbIX IEPUOIOB
MEePUOINYECKON CUCTEMBI, & TAKXKE KAJIUS U KaJIbIIUS,

* pa3iuyaTh BHJIBI XMMHYECKOM CBSI3M: MOHHYIO, KOBAJICHTHYIO MOJISPHYIO,
KOBAJICHTHYIO HETOJSPHYIO U METAJUINYECKYIO;

* U300pakaTh dJIEKTPOHHO-UOHHBIE (OPMYJBI BEIIECTB, OOpPa30BaHHBIX
XUMUYECKUMU CBSI3SIMU PA3HOTO BUJIA;

* BBISIBJISITh 3aBUCMMOCTb CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTAITUYECKHUX
PEIIETOK: MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUIMUYECKHUX;

* XapaKTEepPU30BaTh XHWMHUYECKHE DJIEMEHThl M WX COCAUHEHHS Ha OCHOBE
MOJIOKEHHST DJIEMEHTOB B MEPUOJMYECKON CUCTEME MU OCOOCHHOCTEM CTPOCHUSI HMX
aTOMOB;

* XapaKTEepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUCHHUE TIEPUOAUIECKOTO
3aKOHA W TEPUOJUYECKON CHUCTEMBI XMMHUYECKUX diieMeHTOB [[. M. MeHueneena; °
OOBSCHATh CYTh XUMHUYECKUX IIPOIIECCOB U WX MPUHIUIHUAIBHOE OTIMYHUE OT
bu3nUecKux;

* Ha3bIBATh MPU3HAKK U YCJIOBHS MPOTEKAHUSI XUMUUYECKHUX PEAKIIU;

* YCTaHaBJIUBATh NMPUHAMJIEKHOCTh XUMHUUYECKOW PEAKIMH K OMpPENeIEHHOMY
TUIy 10 OAHOMY M3 KJIACCH(UKAIMOHHBIX TMPHU3HAKOB: 1) MO YHCIYy U COCTaBY
HCXOJHBIX BEIIECTB U MPOAYKTOB pEaKUUU (Peaklru COEIUHEHUS, Pa3JI0KEHHUS,
3aMenieHrus U oOMeHa); 2) MO BBIICJIICHUIO WM TOTJIOIICHUIO TEIJIOThl (peaKiuu
AK30TEPMUYECKUE U DHIOTEPMHUYECKHE); 3) MO M3MEHEHHUIO CTEMECHEW OKHCIICHUS
XUMHUUYECKUX DJIEMEHTOB (pPEakiMu OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE); 4) IO
o0paTuMOCTH mpoliecca (peakiuu 00paTuMbie 1 HEOOPATUMBIC);

* COCTaBJIATh YPABHEHUS DJICKTPOJIUTUUECKON JUCCOIUAIIMK KUCIIOT, IEI0UeH,
COJICH; MOJIHbIE U COKpalIEHHbIC MOHHBIC YpaBHEHUsS peakiuii oOMeHa; ypaBHEHUS
OKHUCJTUTEIIbHO-BOCCTAHOBUTEIHHBIX PEAKITUH;

* MMPOTHO3UPOBATH MPOIYKTH XUMHUYECKUX PEAKIUil Mo (hopmyiaM/Ha3BaHUIM
WCXOJIHBIX BEIIECTB; OMPEIEIATh HMCXOJHBIC BeIlecTBa Mo (GopMyrnam/Ha3BaHUSM
MPOYKTOB PEAKITUH;

* COCTaBJISITh YPABHEHHUSI PEAKUUN, COOTBETCTBYIOIIMX MOCIEI0BATEIBHOCTH
(«1IeroyvKe») mpeBparieHuil HEOPraHMYECKUX BEIIECTB PA3INYHBIX KJIACCOB;



* BBISBISATH B MPOIIECCE SKCIEPUMEHTA MPU3HAKH, CBUIACTEIHCTBYIOIIUE O
MPOTEKAHUN XUMUYECKOW PEAKIUU;

* [IPUTOTOBJISITh PACTBOPHI C OMPEICIEHHON MAaCcCOBOW JOJIEW PACTBOPEHHOIO
BEILIECTBA;

* ONpENENATh XapaKTep CpeAbl BOAHBIX PACTBOPOB KHUCIOT M WLIEIOYEH IO
M3MEHEHHUIO OKPACKU UHIUKATOPOB;

* NMPOBOJUTH KAUYECTBEHHBIC PEAKLINH, MOATBEPKAAIONINE HATMYUE B BOAHBIX
pacTBOpax BELIECTB OTJEIbHBIX HOHOB

* OMNpENENsATh MNPUHAMICKHOCTh HEOPraHWYECKHX BEIIECTB K OJHOMY U3
M3YYCHHBIX KJIACCOB/TPYIIT: METAJUTBI M HEMETAJUIbI, OKCUIBI, OCHOBAHUS, KHCIIOTHI,
COJIN;

* COCTaBIIATH (DOPMYJIBI BEMIECTB 1O UX HA3BAHUSIM;

* ONpEIENSATh BAJICHTHOCTD U CTEIIEHb OKUCIIEHUS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATh (POPMYJIbI HEOPTaHUYECKUX COCAMHEHHM MO BAJICHTHOCTAM H
CTEIICHSIM OKHCJICHHUS DJIEMEHTOB, a TaKXkKe 3apsijaM MOHOB, YKa3aHHbIM B TabOIuIle
pPacTBOPUMOCTH KUCJIOT, OCHOBAHUI U COJIEH;

* O0BSICHATH 3aKOHOMEPHOCTH U3MEHEHHS (PU3UUECKUX U XUMUYECKUX CBOMCTB
MPOCTHIX BEMIECTB (METAUIOB M HEMETAJUIOB) M UX BBICIIMX OKCHJIOB, 00pPa30BaHHbIX
AJIEMEHTAMH BTOPOTO U TPETHETO MEPUOOB;

* Ha3bIBaTh OOIME XMMUYECKUE CBOMCTBA, XapaKTEPHbIE IS TPYIIT OKCHUJIOB:
KHUCJIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIME XUMHUYECKHE CBOMCTBA, XapaKTEpPHBIE JIsI KaXKJIOTO M3
KJIACCOB HEOPTaHMYECKUX BEILIECTB: KUCIIOT, OCHOBAHUM, COJIEH;

* IPUBOAUTH MPUMEPHI PEAKIUM, MOATBEPKIAIONINX XUMHYECKHUE CBOMCTBA
HEOPraHUYECKHUX BEIIECTB: OKCUOB, KUCIIOT, OCHOBAHUU U COJIEH;

* ONpENeNATh BEHIECTBO-OKUCIMTEIb M  BEIIECTBO-BOCCTAHOBUTENIb B
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX;

* COCTaBIIATh OKHCIIMTEIHLHO-BOCCTAHOBUTEIBHBIN OanaHc (711 HU3y4YEHHBIX
peaxinii) o MpeJIOKEHHBIM CXeMaM PEaKIIHii;

* IPOBOJUTH JJAOOPATOPHBIE OTBITHI, MOATBEPKAAIOIINE XUMHUUYECKIE CBONCTBA
OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX BEILIECTB;

BrIMyCKHUK TOJIYYUT BO3MOKHOCTh HAYUUTHCS:

* TpaMOTHO 00OpaIIaThCs C BEIIECTBAMU B MOBCETHEBHOMN KU3HU;

* O0CO3HaBaTh HEOOXOJAMMOCTh  COOJIIOJACHUS TPaBWI  AKOJOTHYECKHU
0€30MacHOro MOBEJICHUS B OKPY>KatOIIel MPUPOTHOMN CPeE;

* T[MOHUMAaTh CMBICI W HEOOXOJUMOCTh COOJIOJICHHUS MpPEANUCAHU,
npeiaraéMbiIX B MHCTPYKIUSX IO HCMOJB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM
XUMUHU U JIP.;

*  HCIHOJIb30BaTh NPUOOPETEHHBIC  KIIOYEBBIE  KOMIETEHTHOCTH  IpHU
BBITIOJIHGHUH HCCJICIOBATEILCKUX TIPOEKTOB IO HW3YYEHUIO CBOMCTB, CIIOCOOOB
MOJIYYEHHUS U pACO3HABAHUS BEIIECTB;

* pa3BHBaTh KOMMYHUKATHUBHYIO KOMIIETEHTHOCTh, HCIHOJIb3YSl CPEICTBA
YCTHOM M TIMCbMEHHOW KOMMYHHUKAIIMM Tpu paboTe ¢ TEeKCTaMu ydeOHUWKA H
JOTIOTHUTEIHHON JINTEPATypPOH, CIPABOYHBIMU TAOIHMIIAMH, TIPOSBIISTH TOTOBHOCTH K



YBOXEHUI0O WHOW TOYKH 3PCHUS TPU OOCYKICHUU PE3YJIbTATOB BBIMOIHEHHOM
paboThI;

* OOBEKTHBHO OIIEHUBAaTh HH(POPMAIIMIO O BEHIECTBAX M XUMHYECKHX
mporieccax,  KPUTHYECKH  OTHOCUTBCS K  TICEBAOHAydyHOW  mH(Opmammu,
HET0OPOCOBECTHOM peKiIamMe, Kacarollelcst UCTIONb30BaHuUs PA3INYHBIX BEIIECTB.

* O0CO3HaBaTh 3HAUCHHWE TEOPETHUYCCKHX 3HAHWMA I MPAKTHIECKON
JIESITEIIbHOCTH YEJIOBEKA;

* ONUCHIBATH M3YYCHHBIE OOBEKTHI KaK CHCTEMBI, TPUMEHSS JIOTHKY
CHUCTEMHOTO aHaJIn3a;

* TMPUMCHATh 3HAHUS O 3aKOHOMEPHOCTSIX TMEPUOJUYECKON CHUCTEMBI
XUMUYECKUX DJIEMEHTOB JiIi OOBSCHEHUS W TIPEIBHUICHUS CBOWCTB KOHKPETHBIX
BEIIIECTB;

* pa3BuBaTh MH(POPMAIMOHHYI0 KOMIETEHTHOCTHh IMOCPEIACTBOM YIIIyOJICHUS
3HaHUW 00 HWCTOPUHM CTAHOBJICHHUS XUMHYECKOW HAyKH, €€ OCHOBHBIX IOHSITHIA,
MEPUOJIMYECKOTO 3aKOHA KaK OJHOTO M3 BAXXHEWIIMX 3aKOHOB MPHUPOJIBI, & TAKXKE O
COBPEMEHHBIX JIOCTUKEHUSX HAYKH U TEXHUKH.

* COCTaBJISTh MOJICKYJISIPHBIE U TIOJIHbIE HOHHBIE YPABHEHHUS 110 COKPAIIEHHBIM
WOHHBIM YPaBHEHUSIM;

* TPUBOJAUTH TPHUMEPHI PEAKIHM, TOATBEPKIAIOUUX CYIIECTBOBAHUE
B3aMMOCBSI3M MEXK/Iy OCHOBHBIMU KJIACCAMU HEOPTaHUYECKUX BEIIECTB;

* TMPOTHO3UPOBATH pPE3yIbTaThl BO3JACHCTBUSA PA3IUYHBIX (HAKTOPOB HaA
U3MCHEHHE CKOPOCTH XMMHYECKOW PEaKIIHH;

* TPOTHO3UPOBATH PE3YyIbTAaThl BO3ACHCTBUSA pa3IUYHBIX (AKTOPOB Ha
CMEIICHNE XUMHIECKOTO PAaBHOBECHSI.

* MPOTHO3UPOBATh XUMUYECKAE CBOWCTBA BEIIECTB Ha OCHOBE WX COCTaBa W
CTPOEHUS;

* IPOTHO3UPOBATH CIOCOOHOCTH BEIIECTBA MPOSBISTH OKUCIUTEIbHBIC WIIH
BOCCTAaHOBUTEJIHHBIE CBOMCTBA C YYETOM CTEIICHEHW OKUCIICHHUS DJIEMEHTOB, BXOISIITNX
B €0 COCTaB;

* BBISIBJISITH CYIIIECTBOBAHHE T€HETUYECKON B3aMMOCBSI3M MEX]y BEIIECTBAMHU B
psiy: IPOCTOE BEUIECTBO — OKCHUJ — I'MJIPOKCH]I — COJIb;

* OpraHW30BHIBATh, MPOBOJUTH YYCHHUYECKHE TMPOEKTHI IO HCCIETOBAHUIO
CBOICTB BEIIECTB, UMEIOIINX BaYKHOE MPAKTUYECKOE 3HAYCHHUE.






